Sex- and age-related changes in catecholamine metabolism and release of rat adrenal gland.
To examine the possible existence of changes in the adrenal catecholaminergic activity during aging, we analyzed the adrenal content of catecholamines (CA) and the activities of selected enzymes involved in their metabolism as well as the basal and the K+-stimulated release of these CA in incubated adrenal tissue of aged (greater than 22 months) and young (2 months) rats of both sexes. Adrenal contents of norepinephrine (NE) and epinephrine (E) of male rats were unaltered in aging, although aged males showed an increased activity of tyrosine hydroxylase (TH) and a decrease in phenylethanolamine-N-methyl transferase (PNMT) activity. In addition, the in vitro release of both CA as well as their content in the incubated adrenal tissue were higher in aged males than in young animals. However, the response of the adrenal of aged males to incubation with stimulatory concentrations of K+ was significantly lower than that observed in young males. Aged females showed increases in the adrenal content of E, although the activities of TH and PNMT were unaltered. As in aged males, the in vitro release of CA from incubated adrenal tissue was higher in aged females than in young rats, but the CA amounts measured in the incubated tissues were similar. Moreover, the response to stimulatory concentrations of K+ was lower in aged females than in young animals. In summary, these results clearly indicate that adrenal catecholaminergic activity is enhanced during aging, which could have important consequences for physiological functions regulated by the adrenal secretion. Also, some differences in the effects of aging could be observed between males and females.